RGD inclusion in VP3 provides adeno-associated virus type 2 (AAV2)-based vectors with a heparan sulfate-independent cell entry mechanism.
Recombinant adeno-associated virus (AAV) has become an attractive vector system for a number of gene therapy paradigms. However, the utility of AAV vectors is often limited by the absence of heparan sulfate proteoglycan (HSPG), the virus's primary attachment receptor, on the desired target cell population. In order to achieve HSPG-independent gene delivery, several groups have shown that the endogenous tropism of AAV can be expand by genetically altering the viral capsid. However, the parameters of this developing technology have yet to be defined and it has not yet been determined if these modified vectors actually infect cells via these engineered interactions. Previously we constructed a series of insertion mutants spanning the AAV capsid protein gene and identified specific sites that can tolerate the insertion of small exogenous peptides. Here we describe a number of sites within the AAV capsid gene that can be used for the insertion of integrin-targeting peptide epitopes. Incorporation of an Arg-Gly-Asp (RGD)-containing peptide at these sites enables AAV to infect integrin-expressing cells independent of HSPG. Mutant AAV vectors displaying these peptide ligands can be produced to wild-type titer and have been shown to specifically interact with the targeted integrin receptors and mediate infection via this interaction. We report significant increases in gene transfer to Raji, K562, and SKOV-3 cell lines that express integrin, but little HSPG, suggesting that rAAV vectors displaying RGD peptides may be of great utility for treatment of neoplasms characterized by the deficiency of HSPG expression. We have also demonstrated that due to their expanded tropism, these novel vectors are capable of efficient transduction of AAV2-resistant tumors in vivo suggesting that they may offer significant therapeutic advantages.